Mutations in the nucleotide binding loop of adenylate kinase of Escherichia coli.
The adk gene of Escherichia coli has been used to overexpress the adenylate kinase protein in two ways: (1) by cloning the adk gene with its own promoter into pEMBL plasmids, which have an increased copy number, and (2) by deleting the adk promoter and cloning the gene behind the regulatable tac promoter. Adenylate kinase comprises up to 40% of the soluble cellular extracts from E. coli strains containing these plasmids. Mutations have been introduced into the gene by site-directed mutagenesis to exchange amino acids in the nucleotide binding loop, which is highly conserved in many mononucleotide binding proteins. The mutation of Lys13----Gln is nearly inactive, whereas the Pro9----Leu and the Gly10----Val mutant proteins have an increased Km for both substrates and a Vmax that is similar to wild type. Proton NMR measurements of the proteins show that a major structural change seems to have taken place for the Pro9----Leu and Gly10----Val mutants. The results are discussed in the light of the kinetic mechanism for adenylate kinase and the three-dimensional structure of the protein.